Incorporation of [3H]palmitate into disaturated phosphatidylcholines in alveolar type II cells isolated by centrifugal elutriation.
In order to study synthesis of pulmonary surfactant materials, we measured incorporation of [3H]palmitate into disaturated phosphatidylcholines (PC) in alveolar type II cells isolated by centrifugal elutriation. The time course for this process is not linear and, at high external palmitate levels (1 mM), incorporation is maximal in 4-5 h. Incorporation is dependent on extracellular palmitate with a Vmax (at 1 mM) of 1.66 nmol palmitate incorporated into disaturated PC/4.2 X 10(5) cells per 2 h and a K1/2 of 0.1 mM palmitate. Addition of an optimal amount of extracellular choline (0.05 mM) increases Vmax and decreases K1/2 for palmitate. Incorporation of palmitate is dependent upon cell number, inhibited by extracellular Ca2+ and stimulated by external Mg2+. Cholinergic and beta-adrenergic agonists do not increase incorporation. Pulmonary lavage fluid inhibits incorporation of palmitate into disaturated PC, suggesting there is negative feedback involved. Disaturated PC which has been recently synthesized (i.e., over a 2 h period) is broken down intracellularly by type II cells when they are suspended in palmitate-free medium. These results indicate that (1) several factors, such as substrate levels, cell number, Ca2+, Mg2+ and amount of surfactant present, are involved in the regulation of palmitate incorporation into disaturated PC; (2) disaturated PC which has been recently synthesized may be broken down by type II cells; and (3) surfactant synthesis in freshly isolated cells differs slightly from that reported by other investigators in type II cells maintained in primary cell culture.